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(57) ABSTRACT

The present mvention 1s a device and method of using a
variety ol laparoscopic or NOTES surgical tools at a con-
fined or mnaccessible space, e.g., an intra-abdominal surgical
and NOTES tool 1nserted through a single incision through
the skin or hollow viscus. Generally, the laparoscopic or
NOTES surgical devices include a device body having a first
side and a second side, wherein the first side includes a
positioning mechanism and the second side includes one or
more of a variety of laparoscopic or NOTES tools.




Patent Application Publication Nov. 1,2007 Sheet 1 of 14 US 2007/0255273 Al

Figure 1
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Figure 2
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DEVICES FOR USE IN TRANSLUMINAL AND
ENDOLUMINAL SURGERY

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority to U.S. Provisional
Patent Application No. 60/795,923, filed Apr. 29, 2006, the
entire contents of which are incorporated herein by refer-

ence. This application 1s related to U.S. patent application
Ser. No. 10/999,396, filed November 30, 2004, incorporated
herein by reference in 1ts entirety.

TECHNICAL FIELD OF THE INVENTION

[0002] The present invention relates to an apparatus and
system for performing surgery, and in particular, to tools for
hands-free operation and control of medical instruments
inside a body cavity.

BACKGROUND OF THE INVENTION

[0003] Without limiting the scope of the invention, its
background 1s described with respect to surgical procedures,
and 1n particular, laparoscopy and transmural and endolu-
minal surgery, e.g., Natural Orifice Transluminal Endo-
scopic Surgery (NOTES).

10004] Compared with open surgery, laparoscopy results
in significantly less pain, faster convalescence and less
morbidity. NOTES, an even less invasive surgical approach,
1s likely to achieve similar results. However, eye-hand
dissociation, a two-dimensional field-of-view and instru-
mentation with limited degrees of freedom contribute to a
steep learning curve and demanding dexterity requirements
for many laparoscopic and endoscopic procedures. One of
the main limitations of laparoscopy 1s the fixed working
envelope surrounding each trocar, often necessitating place-
ment of multiple ports to accommodate changes 1n position
of the instruments or laparoscope to improve visibility and
ciiciency. The placement of additional working ports con-
tributes to post-operative pain and carries a small risk of
bleeding or adjacent organ damage.

SUMMARY OF THE INVENTION

[0005] The present inventors recognized the need for a
system that reduces the required number of ports of entry
during surgery. For endoscopic and NOTES procedures,
only one or two accessory instruments can be passed
through the endoscopic channel. In addition, the flexible
endoscope can not provide desired stifiness when needed.
What 1s needed 1s a system that provides additional tools,
increased strength and different directional mechanical
force.

[0006] In order to provide for greater flexibility in instru-
ment usage and to further reduce morbidity, an anchor
system and surgical devices or tools that can be used 1n
laparoscopic surgery and NOTES have been developed
around an internally positioned surgical device. The various
devices are capable of various laparoscopic and NOTES
functions and may be secured to the abdominal wall or
hollow viscus via magnetic coupling, suction, mechanical
fixation or attached to other devices. For example, the
devices and tools of the present invention may be secured
via a detachable pin or needle that crosses into the body
cavity and leaves, at most, a very small puncture wound. In
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addition, the laparoscopic surgical and NOTES device may
include a connection for device removal, electrical power,
mechanical power, pneumatic power, optical viewing, light-
ing and other power. In addition, the laparoscopic surgical
and NOTES devices of the present invention may be sup-
ported externally to the surgical device located internally.
More particularly, the present invention includes a device for
mampulating a surgical tool at an intended manipulation
location within the body and cavities.

[0007] The present invention includes a variety of laparo-
scopic surgical and NOTES devices that perform numerous
functions. For example, the present invention includes a
variety of tissue and/or organ retractors or clamps, e.g., a
suction cup with detachable suction tubing, an activatable
clamp or jaw mechanism, a pin or other device to pierces
and/or transfix the tissue, an anchoring system that 1is
deployed within the targeted tissue, a T-fastener, a cross, a
ring or an inflatable balloon configuration, a suturing type of
surgical tool and a clipping type of surgical tool. Addition-
ally, the surgical device may be a camera, a retractor, a
clamp, a paddle, a hose, a cutting tool, a light, a hook, a net
or an attachment point to the surgical anchor. The laparo-
scopic surgical and NOTES device may also include a
drawstring for removal.

[0008] The present invention provides a laparoscopic sur-
gical and NOTES electro-cautery device having a device
body with a first side and a second side. The first side
includes an anchoring and positioning mechanism and the
second side includes an electro-cautery surgical mechanism.

[0009] The present invention also provides a laparoscopic
surgical and NOTES retention device having a first side and
a second side. The first side includes an anchoring and
positioning mechanism and the second side includes a
retention device having one or more movable members used
to grasp an item, object, tool, blood vessel or organ.

[0010] A laparoscopic and NOTES device 1s also provided
that includes a first side and a second side, with the first side
having an anchoring and positioming mechanism and the
second side having a needle with a lumen. The needle 1s
positioned in a needle driving device that provides a force to
extend the needle and position the needle.

[0011] The present invention also includes a laparoscopic
surgical and NOTES vacuum cup device having a first side
with an anchoring and positioning mechanism and a second
side with a vacuum cup. The vacuum cup 1s located on or
about a telescopic arm or structure connected to a vacuum
cup.

[0012] The laparoscopic surgical and NOTES device of
the present invention may include ferrous material disposed
on, in or about the surgical anchoring and positioning
mechanism, or 1t may even be a wire, wires, a wire bundle
and the like and may be, e.g., oriented along the length of the
surgical and NOTES anchor 1n one or more orientations. The
ferrous material of the laparoscopic surgical and NOTES
device may be used to attract a magnet positioned externally
from the body cavity and hollow viscus, wherein manipu-
lation of the magnet directs movement of the laparoscopic
surgical and NOTES device within the body cavity or vice
versa, that 1s, the surgical anchoring and positioning mecha-
nism 1s magnetic and a ferrous material or another magnet
1s external to the body cavity and hollow viscus. In one
embodiment, the magnet 1s, e.g., a permanent magnet.
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[0013] The laparoscopic surgical and NOTES device may
turther 1nclude a ferrous 1insert, coating or combination
thereol that permits manipulation (position and orientation)
of the laparoscopic surgical and NOTES device after inser-
tion without the need for permanent tools or connections.
The laparoscopic surgical and NOTES device may also
include magnets or suction cups that increase the control for
positioning and strengthening the attachment 1n a hands-free
system, which may be further augmented by mechanical
attachment, e.g., using a locking, detachable pin. One such
pin-anchored system has been developed by the present
inventors as taught 1 U.S. Patent Application
US20050165449A1, relevant portions incorporated herein
by reference. After insertion into, €.g., an abdominal cavity
and hollow viscus, the surgical and NOTES anchor and tools
attached thereto remain surgeon-controlled via, e.g., external
magnetic couples on the patient’s abdomen and outside the
hollow viscus. Using the surgical and NOTES system dis-
closed herein, instruments, e.g., miniature endoscopic cam-
eras, lights, retractors, scalpels, clamps and the like may be
used to augment, e.g., the surgical field of view, surgical
precision and anchoring.

[0014] Accordingly, the present inventors have recognized
that the field of laparoscopic surgery and NOTES needs a
method and apparatus that enables a surgeon or an endos-
copist to manipulate the position and orientation of one or
more instruments within a human body and hollow viscus
without the necessity for multiple entry points, trocars, or
endoscopes. To provide for greater flexibility of endoscopic
viewing and instrument usage and to further reduce mor-
bidity, the inventors have developed a novel laparoscopic
and NOTES system that allows for unrestricted intra-ab-
dominal and intraluminal movement of an endoscopic cam-
era and instruments without additional port sites and endo-
SCOPES.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] The accompanying figures, in which like reference
numerals refer to identical or functionally-similar elements
throughout the separate views and which are incorporated in
and form part of the specification, further illustrate the
present invention and, together with the detailed description
of the invention, serve to explain the principles of the
present mvention.

[0016] FIG. 11s an isometric view of the laparoscopic and
NOTES electro-cautery surgical device of the present inven-
tion;

10017] FIG. 2 is another isometric view of the laparo-
scopic and NOTES electro-cautery surgical device of the
present ivention;

[0018] FIG. 3 1s another isometric view of the laparo-
scopic and NOTES electro-cautery surgical device of the
present mvention;

[0019] FIG. 4 1s an 1sometric view of the laparoscopic and
NOTES surgical retention device of the present invention;

10020] FIG. 5 is another i1sometric view of the laparo-
scopic and NOTES surgical retention device of the present
invention;

10021] FIG. 6 is another isometric view of the laparo-
scopic and NOTES surgical retention device of the present
invention;
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10022] FIG. 7 1s an isometric view of the laparoscopic and
NOTES surgical needle device of the present invention;

[10023] FIG. 8 1s another isometric view of the laparo-
scopic and NOTES surgical needle device of the present
invention;

10024] FIG. 9 1s another isometric view of the laparo-
scopic and NOTES surgical needle device of the present
imnvention;

[0025] FIG. 10 1s an i1sometric view of the laparoscopic
and NOTES surgical vacuum cup device of the present
invention;

10026] FIG. 11 is another isometric view of the laparo-
scopic and NOTES surgical vacuum cup device of the
present 1nvention;

[10027] FIG. 12 is another 1sometric view of the laparo-
scopic and NOTES surgical vacuum cup device of the
present 1nvention;

10028] FIGS. 13A and 13B are view of a dual external

magnet stack 1n top view and cross-sectional view respec-
tively; and

[10029] FIG. 14 1s a cross-sectional view combining the
laparoscopic and NOTES surgical device and the dual
external magnet stack for use with the present invention.

DETAILED DESCRIPTION OF TH.
INVENTION

L1l

[0030] The novel features of the present invention will
become apparent to those of skill in the art upon examination
of the following detailed description of the mmvention. It
should be understood, however, that the detailed description
of the invention and the specific examples presented, while
indicating certain embodiments of the present invention, are
provided for illustration purposes only because various
changes and modifications within the spirit and scope of the
invention will become apparent to those of skill 1n the art
from the detailed description of the invention and claims that
follow.

[0031] A general description of laparoscopic surgery and
NOTES 1s set forth herein to demonstrate the use of the
present invention in one type of surgery and 1s not intended
to be exhaustive or to limit the scope of the invention. The
present invention may include modifications and variations
of each are possible 1n light of the teachings described herein
without departing from the spirit and scope of the following
claims. It 1s contemplated that the use of the present inven-
tion can ivolve components having different characteris-
tics. It 1s intended that the scope of the present invention be
defined by the claims appended hereto, giving full cogni-
zance to equivalents in all respects.

[0032] As used herein, a “laparoscopic” device refers to
any type ol surgical tool that has been reduced in size for
entry into a body cavity or organ. Non-limiting examples of
tools that are attached to, or form part of, a laparoscopic
device include a camera, a retractor, a clamp, a paddle, a
hose, a cutting tool, a light, a hook, a net and an anchor
having attachment points. Other examples include tissue
and/or organ retractors or clamps, e.g., a suction cup with
detachable suction tubing; an activatable clamp; a needle or
other device to pierces or transfix a tissue; an anchoring
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system that 1s deployed within the targeted tissue, e.g., a
T-fastener, a cross, a ring or an inflatable balloon configu-
ration; a suturing, staple or clipping type of surgical tool.

[0033] As used herein, a “Natural orifice transluminal
endoscopic surgery (NOTES)” device refers specifically to
any type of tools and devices that are used to assist and
perform transmural or endoluminal surgery. Non-limiting,
examples of tools that are attached to, or form part of, a
NOTES device include a camera, a retractor, a clamp, a
cutting tool, a light, a hook, a net, and an anchor having
attachment points. Other examples include tissue and/or
organ retractors or clamps, e.g., a suction cup with detach-
able suction tubing; an activatable clamp; a needle or other
device to pierces or transfix a tissue; an anchoring system
that 1s deployed within the targeted tissue, e.g., a T-fastener,
a cross, a ring or an intlatable balloon configuration; a
suturing, staple or clipping type of NOTES tool.

10034] The laparoscopic or NOTES devices may be pro-
vided as part of a surgical trocar most commonly used in
laparoscopic, transluminal and/or endoscopic surgery. For
example, prior to use of the trocar, the surgeon may intro-
duce a Veress needle into the patient’s abdominal cavity. The
Veress needle has a stylet, which permits the introduction of
gas into the abdominal cavity. After the Veress needle 1s
properly 1nserted, 1t 1s connected to a gas source and the
abdominal cavity 1s insuillated to an approximate abdominal
pressure of, e.g., 15 mm Hg. By insufllating the abdominal
cavity, pneumoperitoneum 1s created separating the wall of
the body cavity from the internal organs.

[0035] A trocar with a piercing tip is then used to puncture
the body cavity. The piercing tip or obturator of the trocar 1s
inserted through the cannula or sheath and the cannula
partially enters the body cavity through the incision made by
the trocar. The obturator may then be removed from the
cannula and an elongated endoscope or camera may be
inserted through the cannula to view the body cavity, or
surgical mstruments may be inserted to perform ligations or
other procedures.

[0036] A great deal of force 1s often required to cause the
obturator to pierce the wall of the body cavity. When the
piercing tip breaks through the cavity wall, resistance to
penetration ceases and the tip may reach internal organs or
blood vessels, with resultant lacerations and potentially
serious 1njury. The creation of the pneumoperitoneum pro-
vides some free space within which the surgeon may stop the
penetration ol the trocar. To provide further protection,
trocars have more recently been developed with spring-
loaded shields surrounding the piercing tip of the obturator.
Once the piercing tip of the obturator has completely pierced
the body cavity wall, the resistance of the tissue to the
spring-loaded shield i1s reduced and the shield springs for-
ward 1nto the body cavity and covers the piercing tip. The
shield thereby protects internal body organs and blood
vessels from incidental contact with the piercing tip and
resultant 1njury.

[0037] Once the cannula has been introduced into the
opening 1n the body cavity wall, the pneumoperitoneum may
be maintained by introducing gas into the abdominal cavity
through the cannula. Various seals and valves have been
used to allow abdominal pressure to be maintained 1n this
fashion. Maintaining abdominal pressure 1s important both
to allow working room in the body cavity for mstruments
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introduced through the cannula and to provide free space for
the puncturing of the body cavity wall by one or more
additional trocars as may be required for some procedures.

[0038] A principal limitation of traditional laparoscopy
relates to the fixed working envelope surrounding each
trocar. These relatively small working envelopes often
necessitate the placement of multiple ports i order to
accommodate necessary changes in instrument position and
to 1improve visibility and efliciency. The creation of addi-
tional ports 1s known to contribute to post-operative pain and
to 1ncrease the risk of bleeding or organ damage. Therelore,
the present invention has been developed to: (1) improve the
control of tools within a surgical envelope; (2) reduce the
number of trocars required (e.g., a single puncture); (3)
improve the working envelope associated with, e.g., laparo-
scopic surgery; and/or (4) improve instrument positioning,
visibility and efliciency.

10039] For NOTES, the insuflation medium is introduced

into the hollow viscus and body cavity through an endo-
scope or an overtube. Principal limitations of traditional
endoscopy relate to the limited numbers of instruments that
can be passed through the endoscopic accessory channel, the
lack of trangulation, the lack of visual depth, the lack of
different directional force and the lack of desired stifiness of
the endoscope when needed. Therefore, the present inven-
tion has been developed to: (1) improve the control of tools
within a NOTES platform; (2) increase the number of
accessory and tools; (3) improve the working envelope
associated with, e.g., NOTES; (4) improve 1nstrument posi-
tioning, visibility and efliciency; (35) provide trangulation
and different directional force.

[0040] The present invention includes laparoscopic and
NOTES surgical devices that may be secured to the abdomi-
nal wall and hollow viscus and subsequently positioned
using surgeon-controlled magnetic couplers on the patient’s
abdomen and hollow viscus. Using the laparoscopic and
NOTES surgical devices disclosed herein, in conjunction
with the techmiques outlined for magnetic manipulation,
laparoscopic and NOTES surgical devices may be used to
augment, aid and perform specific tasks or procedures. The
present inventors have evaluated the theoretical and empiri-
cal uses of the laparoscopic and NOTES surgical devices
and optimized for size, strength and surgical compatibility,
as well as the benefits, limitations and prospects for the use
of incisionless, laparoscopic and NOTES surgical devices 1n
laparoscopic and NOTES surgery. In one example, the
laparoscopic and NOTES surgical devices of the present
invention will {ind particular use 1n single trocar and single-
incision surgery, which may include transmural delivery that
climinates 1ncisions on the skin. In another example, the
present invention permits incisions 1n surfaces with low
visibility and delivery of the laparoscopic and NOTES
surgical device or surgical tools to the location of the
surgery, e.g., trans-umbilical.

[0041] Several types and generations of magnetic anchor-
ing schemes and laparoscopic and NOTES surgical devices
have been developed and evaluated. A fundamental design
decision arises in generating the magnetic field electrically
or via permanently magnetized materials. Electromagnets
were 1nitially favored due to: (1) the intrinsic ability to
control the field strength, from zero to a maximum desired
value; and (2) high magnetizing forces available 1n a rela-
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tively small footprint. Ex vivo and 1n vivo studies were used
to evaluate the attractive force needed for use of electro-
magnets and permanent magnets. With electromagnets it
was found that field strength was high at direct contact with
the core, however, the field strength across tissue dropped-
ofl drastically over relatively short distances, resulting 1n
relatively bulky and heavy devices even after optimizing
their length-to-diameter ratio and winding configuration. It
was also found that heating caused by resistance limited the
useful force attamnable from an electromagnet due to its

ellect on skin contact temperature, winding msulation integ-
rity, and surgeon comiort; these drawbacks may be over-
come with active cooling. Given these constraints, perma-
nent magnets were also investigated and were found to
deliver a higher coupling force per unit volume than the
basic electromagnetic designs, and can be controlled, when
required, by adjusting their distance from their magnetic
couple manually or 1n a closed-loop system. One limitation
ol permanent magnets relative to electromagnets 1s that the
coupling force 1s always present, causing attraction to unin-
tended targets and thus requiring strict handling procedures
in the operating room. As such, in some applications elec-
tromagnets may be preferred, while in others permanent
magnets may be preferred.

[0042] Magnetic performance is the result of complex,
three-dimensional field interactions governed by material,
s1Ze, shape, location of magnetic poles and location relative
to the target. For this reason, practical design analyses and
optimization are tractable only through computer stmulation
and empirical testing. In arriving at an optimal magnetic
anchoring system configuration, the main constraint 1s the
s1ze of the intraabdominal couple, which must be designed
to fit through the laparoscopic or NOTES delivery port. The
dimensions of the external anchor are not critical but must
be kept as small as practical and ergonomically compatible
with abdominal laparoscopic and NOTES surgery.

[0043] In one non-limiting example, the device has a
suilicient coupling force, nominally higher than about 500
grams at a 10 mm gap. The skilled artisan will recognize that
the coupling force may be varied depending on tissue type
and thickness, the weight of the device, device material and
device size. In certamn examples, two different magnetic
anchoring systems have bee developed. For example, one
device used was based on a 99x12 mm internal magnet
coupled to a 925x50 mm external magnet 1n single-stack and
double stack (side-by-side, 25 mm between centerlines)
configurations; all use NdFeB rare-earth magnets. The size,
mechanical strength and control of these devices may be
varted by adding other mechanical or physical control
parameters, €.g. pins, suction, graspers, hook-and-loop fas-
teners and the like.

[0044] A wide variety of permanent magnets may be used
with the present invention, such as rare earth magnets,
ceramic magnets, alnico magnets, which may be rigid,
semi-ri1gid or flexible. Flexible magnets are made by impreg-
nating a tlexible material such as neoprene rubber, vinyl,
nitrile, nylon or a plastic with a maternial such as 1ron having
magnetic characteristics. Other examples of magnets for use
as described heremnabove, include rare earth magnets, e.g.,
neodymium 1ron boron (NdFeB) and Samarium Cobalt
(SmCo) classes of magnets. Within each of these classes are
a number of different grades that have a wide range of

Nov. 1, 2007

properties and application requirements. Rare earth magnets
are available 1n sintered as well as 1n bonded form.

[0045] Ceramic magnets are sintered permanent magnets
composed of Barium Ferrite (BaO (Fe,O;),) or Strontium
Ferrite (SnO(Fe,05),), where n 1s a variable quantity of
territe. Also known as amisotropic hexaferrites, this class of
magnets 15 uselul due to 1ts good resistance to demagneti-
zation and its low cost. While ceramic magnets tend to be
hard and brittle, requiring special machining techniques,
these magnets can be used i magnetic holding devices
having very precise specifications or may be positioned
within a protective cover, €.g., a plastic cover. Anisotropic
grades are oriented during manufacturing, and must be
magnetized 1n a specified direction. Ceramic magnets may
also be 1sotropic, and are often more convenient due to their
lower cost. Ceramic magnets are useiul in a wide range of
applications and can be pre-capped or formed for use with
the present invention.

10046] In traditional forms of laparoscopic and endoscopic
surgery, laparoscopic and endoscopic instruments inserted
into a body cavity or hollow viscus are manipulated prin-
cipally by the application of force to the portion of the
laparoscopic and endoscopic instrument protruding from the
patient and integral with a handle. The handle 1s controlled
by the surgeon and/or endoscopist and requires at all times
the instrument body being placed through a trocar or other
insertion orifice. Although this method 1s usetul for adjust-
ing the depth of insertion of the laparoscopic and NOTES
instrument and can provide a limited range of angular or
side-to-side movement, all but minor changes 1n the orien-
tation of conventional laparoscopic and NOTES instrument
may be accomplished without the creation of additional
incisions in the patient.

[0047] The laparoscopic and NOTES surgical device of
the present invention serves as a general-purpose platiform to
which a variety of surgical devices can be attached, con-
trolled and positioned independently by the surgeon.
Depending on the size, shape and type of laparoscopic and
NOTES surgical device a variety of surgical methods may
be used including insertion through an incision and or a
trocar. In particular, the NOTES surgical devices may be
introduced via a natural orifice (e.g., mouth, anus, vagina,
etc) and navigated to a suitable location therein.

[0048] Laparoscopic and NOTES surgical devices that are
inserted through the trocar or overtube are constrained to the
s1ze of the access port, e.g., must be collapsible to clear the
minimal cross section of the access port for isertion; this 1s
typically accomplished through pin joints which also allow
for relative link motion when coupled to two external
anchors. The magnetically-coupled surgical device may also
be capable of self-actuation, e.g., self-actuating scissors,
graspers, hook cautery, and {fine-scan motion cameras.
Unlike the recent generation of laparoscopic surgical robots
however, the laparoscopic and NOTES surgical devices of
the present invention neither require, nor are limited, by the
standard working envelope of a dedicated trocar port.

[0049] The present invention provides a laparoscopic and
NOTES surgical electro-cautery device body having a first
side and a second side. The first side includes an anchoring
and positioning mechanism and the second side includes an
clectro-cautery surgical mechanism. Generally, disposed 1n
or about the laparoscopic and NOTES device body 1s an
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anchoring and positioning mechanism having a magnetic
region and/or a ferrous region and a camera and/or a light.
The electro-cautery surgical mechanism includes an electro-
cautery tip positioned on a moveable extension and includes
a p1vot mechanism, a rotation mechanism, a flexible shaft or
combination thereol. A magnet or ferrous material 1s posi-
tioned externally from the electro-cautery surgical device
that 1s within a body cavity or hollow viscus, wherein
manipulation of the magnet directs movement of the device
within the body cavity or hollow viscus.

[0050] The present invention also provides a laparoscopic
and NOTES surgical retention, clamp or “gripper” device.
The laparoscopic and NOTES surgical retention device
includes a device body having a first side and a second side.
The first side includes an anchoring and positioning mecha-
nism and the second side including a retention device having
one or more movable members. The one or more movable
members are used to grasp an item. The retention device
includes a moveable extension, a pivot mechanism, a rota-
tion mechanism, a flexible shaft or combination thereot. The

retention device 1s 1ternally powered, externally powered,
or combination thereof.

[0051] In addition, a laparoscopic and NOTES surgical
needle device 1s provided by the present mmvention. The
laparoscopic and NOTES device body includes a first side
having an anchoring and positioning mechanism and a
second side having a needle positioned in a needle driving
device, wherein the needle has a lumen. The needle driving
device 1includes a moveable extension, a pivot mechanism, a
rotation mechanism, a flexible shaft or combination thereot
and may be internally powered, externally powered, or
combination thereof. The device also includes an 1nsertion
rod moveably positioned in the lumen, wherein the insertion
rod extends through the hole created by the needle and into
the interior of the opening.

[0052] A laparoscopic and NOTES surgical vacuum cup
device 1s also provided. The laparoscopic and NOTES
surgical vacuum cup device has a first side and a second
side. The first side includes an anchoring and positioning
mechanism and the second side includes a vacuum cup
extension on or about a telescopic arm or structure con-
nected to a vacuum cup. The vacuum cup extension mcludes
a p1vot mechanism, a rotation mechanism, a flexible shaft or
combination thereof. Generally, the vacuum cup 1s con-
nected to a vacuum source.

[0053] In addition, the present invention provides a
method of using the laparoscopic and NOTES surgical
devices discloses herein. The laparoscopic and NOTES
surgical device 1s positioned within a cavity or hollow viscus
and secured in position. The laparoscopic and NOTES
surgical device 1s then activated. The laparoscopic and
NOTES surgical device may be a laparoscopic and NOTES
clectro-cautery surgical device, a laparoscopic and NOTES
surgical retention device, a laparoscopic and NOTES surgi-
cal needle device, a laparoscopic and NOTES surgical
vacuum cup device or a combination thereof.

[0054] FIG. 1 is an isometric view of one embodiment of
the laparoscopic and NOTES cautery device 10 of the
present invention and includes two pad openings 12 in
relation on top surface 14. In thus figure, the two pad
openings 12 do not extent through the top surface 14;
however, other embodiments may 1nclude pad openings 12
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that extent through the top surface 14. In addition, pad
openings 12 may vary in number (e.g., 1,3, 4, 5,6, 7, 8, 9,
10 or more), size/shape (e.g., linear, parallel, square, oval,
round or combinations thereof) and location in the top
surface 14, side surface 16 or bottom surface (not shown).
The laparoscopic and NOTES cautery device 10 includes a
pivotable lever 18 connected to the cautery unit 20 having a
cautery tip 22.

[0055] While depicted as pad openings 12, the pad open-
ings 12 are provided to add, when required, one or more
mechanical attachment inserts. When used with suction, the
pad openings may remain as openings. Examples of inserts
that may be placed 1n the pad openings 12 include, but are
nor limited to, ferrous materials, magnetic materials, pin
holders, suction cups, hook and loop structures, hooks, one
or more pins, retractable attachments (hooks, pins and
combinations thereof), hydrophilic materials, hydrophobic
materials, beads, reservoirs, gel-like materials, a mechanical
trap (e.g., a biaxial locking mechanism), and combinations
thereof.

[0056] In certain embodiments, magnets may be placed in
the pad openings 12 to secure or move or position the
laparoscopic and NOTES devices. The magnets may be
permanent magnets generating a magnetic field of a constant
strength. In other embodiments, the magnetic field may be
an electromagnetic field having a constant strength, a vari-
able strength, or a varying time-dependent strength. Mag-
netic fields for use with the present invention may be single
magnetic sources, or may be composed of arrays of smaller
sources. In one embodiment, the pads are magnetic pads that
are attracted to a ferrous material external to the lumen, e.g.,
a single attachment point on a stand, a wire or even a
three-dimensional cover that i1s positioned over the surgical
subject or patient. In another embodiment, the pads are
ferrous maternials that are attracted to a magnetic material
external to the lumen. In yet another embodiment, both the
laparoscopic and NOTES device and the external position-
ing and/or attachment point are magnetic.

[0057] The laparoscopic and NOTES device may be made
in part or entirely of one or more materials, e.g., surgical
plastic, stainless steel, aluminum, titantum, nylon, polyester
or other polymeric matenials, alloys, and mixtures and
combinations thereof. The components of the present inven-
tion may be made of a umitary construction using, e.g.,
molding, milling and the like. With any of the present
inventions the laparoscopic and NOTES device body may be
of any shape (e.g., spherical, rectangular, cubical, freeform)
or dimension desired and not limited to the specific shape or
structure disclosed herein. Furthermore, the device may be
coated with or deliver active agents to a specific location,
¢.g., anti-microbial, anti-inflammatory, pain reducing or
numbing agents.

[0058] FIG. 2 1s another isometric view of one embodi-
ment of the laparoscopic and NOTES cautery device 10 of
the present invention illustrating a camera 24 and a illumine
device 26 1n relation on the bottom surface 28 and the side
surface 16. The laparoscopic and NOTES cautery device 10
includes a pivotable lever 18 extending from the bottom
surface 28 and connected to the cautery tip 22. The pivotable
lever 18 may pivot about the axel 30 to position the cautery
tip 22 for cauterization. This positioning may be aided by the
use of the camera 24 and the 1llumine device 26. In addition,
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the laparoscopic and NOTES cautery device 10 may be
connected to a power supply (not shown), an imaging device
(not shown), a display (not shown), a fiber optic (not
shown), control device (not shown) or combination thereof
with a cable (not shown), wire (not shown), optical cable
(not shown), fiber optic (not shown) or combination thereof.
In addition, the laparoscopic and NOTES cautery device 10
may include internal power, external power, inductive power
or a combination thereof.

[0059] FIG. 3 1s another isometric view of one embodi-
ment of the laparoscopic and NOTES cautery device 10 of
the present invention. The laparoscopic and NOTES cautery
device 10 includes a camera 24 and a i1llumine device 26 1n
relation on the bottom surface 28 and the side surface 16.
The laparoscopic and NOTES cautery device 10 includes a
pivotable lever 18 connected to cautery tip 22. The pivotable
lever 18 may pivot about the axle 30 to position the cautery
tip 22 for cauterization. This positioning may be aided by the
use of the onboard camera 24 and the i1llumine device 26. In
addition, the laparoscopic and NOTES cautery device 10
may be connected to a power supply (not shown), an
imaging device (not shown), a display (not shown), a fiber
optic (not shown), control device (not shown), a pneumatic
source (not depicted) or combination thereof through a cable
(not shown), wire (not shown), optical cable (not shown),
fiber optic (not shown) or combination thereof. In addition,
the laparoscopic cautery device 10 may include internal

power, external power, inductive power or a combination
thereof.

[0060] Generally, the laparoscopic and NOTES cautery
device 10 1s a relatively small medical instrument used for
searing tissue or wounds to reduce bleeding, e.g., electro-
cautery. The localized temperature at the tip may reach
approximately 1000° C. in some instances; however, other
temperatures are also acceptable. The laparoscopic and
NOTES cautery device 10 may be powered by an internal
source, connected to an external source, coupled to a source
that induces power or a combination thereof. The laparo-
scopic and NOTES cautery device 10 includes a cautery tip
22 that may be made of a variety of matenals (e.g., platinum-
iridium alloy), various lengths and diameters (e.g., 0.05 mm
to 0.2 mm to 5 mm in diameter) and various orientations
(e.g., straight tip, angled tip, etc.) known to the skilled
artisan.

[0061] FIG. 4 is an isometric view of one embodiment of
the laparoscopic and NOTES surgical retention device 40 of
the present invention having two pad openings 12 in relation
on the top surface 14. Generally, the two pad openings 12 do
not extent through the top surface 14 to the bottom surface
(not shown); however, other embodiments may include pad
openings 12 that extent through the top surface 14 or are
tapered 1n shaped to irictionally fit one or more magnetic or
ferrous matenials (not shown) and/or vacuum plenums. In
addition, pad openings 12 may vary in number (e.g., 1, 3, 4,
5, 6,7,8,9, 10 or more), size/shape (e.g., linear, parallel,
square, oval, round or combination thereof) and location 1n
the top surface 14, the side surface 16 or the bottom surface
(not shown). The laparoscopic and NOTES surgical reten-
tion device 40 includes a pivotable lever 18 extending from
the bottom surface 28 and connected to a retention extension
42 and a moveable piston 44 that may move 1n and out of the
retention extension 42 to extend the range of movement of
the retention mechanism 46 positioned at the one end of the
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moveable piston 44. The retention mechamism 46 includes a
first arm 48 and a second arm 30 positioned movably
thereon. The first arm 48 and second arm 50 may be used to
close around an object, e.g., a vein, an organ, a foreign body
and so forth. In some embodiments, the retention mecha-
nism 46 1s controlled remotely by the operator; however, in
other embodiments, the retention mechanism 46 1s self
actuating using activator 52. Upon contact with the activator
52, the first arm 48 and second arm 50 close to secure the
object.

[10062] FIG. 5 1s isometric view of one embodiment of the
laparoscopic and NOTES surgical retention device 40 of the
present ivention illustrating a camera 24 and an 1llumine
device 26 1n relation on the bottom surface 28 and the side
surface 16. The laparoscopic and NOTES surgical retention
device 40 includes a pivotable lever 18 extending from the
bottom surface 28 and connected to a retention extension 42
and a telescopic structure 44 that may move 1n and out of the
retention extension 42 to extend the range of movement of
the retention mechanism 46 positioned at one end of the
moveable telescopic structure 44. The retention mechanism
46 includes a first arm 48 and a second arm 30 movably
positioned thereon. The first arm 48 and second arm 50 may
be used to close around an object, e.g., a vein, an organ, a
foreign body and so forth. In some embodiments, the
retention mechanism 46 1s self-actuating using activator 52.
Upon contact with the activator 52 the first arm 48 and
second arm 50 are closed to secure the object. The posi-
tioning of the retention mechanism 46 may be aided by the
camera 24 and the i1llumine device 26. In addition, the
laparoscopic and NOTES surgical retention device 40 may
be connected to a power supply (not shown), an 1maging
device (not shown), a display (not shown), a fiber optic (not
shown), control device (not shown) or combination thereof
with a cable (not shown), wire (not shown), optical cable
(not shown), fiber optic (not shown), a pneumatic source
(not depicted) or combination thereof. In addition, the
laparoscopic and NOTES surgical retention device 40 may
include internal power, external power connection, inductive
power or a combination thereof.

[0063] FIG. 6 1s another isometric view of one embodi-
ment of the laparoscopic and NOTES surgical retention
device 40 of the present invention 1illustrating a camera 24
and a 1llumine device 26 1n relation on the bottom surface 28
and the side surface 16. The laparoscopic surgical retention
device 40 includes a pivotable lever 18 connected to a
retention mechanism 46. The pivotable lever 18 may pivot
about the axle 30 to position the retention mechamism 46 at
the proper position to secured or retract an object. The
retention mechanism 46 includes a retention extension 42
and a moveable piston 44 to extend the range of movement.
The retention mechanism 46 includes a first arm 48 and a
second arm 30 movably positioned thereon to close around
an object, e.g., a vein, an organ, a foreign body and so forth.
In some embodiments, the retention mechanism 46 1s sell-
actuating using activator 52. Upon contact with the activator
52 the first arm 48 and second arm 50 close to secure the
object.

[0064] The retention extension 42 and moveable tele-
scopic structure 44 are configured to move and provide
extension of the retention mechanism 46. The mechanism
that causes the retention extension 42 and moveable tele-
scopic structure 44 to retract or extend may be any mecha-
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nism known 1n the art. For example, the retention extension
42 can be used to position the retention mechanism 46 to the
desired location by the moveable telescopic structure 44 to
extend/retract the retention mechanism 46. In some
instances, the mechanism 1s moved by pneumatic power
(e.g., pneumatic piston), an electric motor, a gear mecha-
nism and similar devices known to the skilled artisan. In
addition to extending/retracting, the mechanism may pivot
or rotate independently. Furthermore, the retention exten-
sion 42 and or the moveable telescopic structure 44 may be
flexible, e.g., polymer, spring, wire, filament, elastic or other
material known to the skilled artisan.

[0065] The first arm 48 and second arm 50 may be closed
by a mechanical or pneumatic source that directly moves the
first arm 48 and second arm 50 together. In other embodi-
ments, the source that moves the first arm 48 and second arm
50 1s mechanical electrical, hydraulic or other known source
of power. In some embodiments, the first arm 48 and second
arm S50 are closed by a mechanical activator 52 or an optical
trigger. It 1s not necessary that both arms move as the
movement of a single arm may grasp on object against a
stationary arm. The number of arms (e.g., 2, 3, 4, 5, 6 or
more) may be varied depending on the application. In
addition, the first arm 48 and second arm 50 may be of
similar or different lengths, widths, diameters, shapes, mate-
rials and so forth. In some, 1nstances, the retention mecha-
nism 46 may be a clamp, a retractor or a combination
thereot, e.g., 2 arms to function as a retractor and 2 arms to
clamp.

[0066] FIG. 7 is an isometric view of one embodiment of
the laparoscopic and NOTES surgical needle device 70 of
the present invention illustrating two pad openings 12 in
relation on the top surface 14. Generally, the two pad
openings 12 do not extent through the top surface 14 to the
bottom surface (not shown); however, other embodiments
may include pad openings 12 that do extent through the top
surface 14 or are tapered in shape to frictionally fit magnetic
and/or ferrous materials (not shown) and/or vacuum ple-
nums. In addition, the pad openings 12 may vary in number
(e.g.,1,3,4,5,6,7,8,9, 10 or more), size/shape (e.g., linear,
parallel, square, oval, round or combination thereof) and
location (e.g., the top surface 14, the side surface 16 or the
bottom surface). The laparoscopic and NOTES surgical
retention device 40 includes a pivotable lever 18 extending
from the bottom surface (not shown) and connected to a
piercing mechamism 72. The piercing mechamsm 72
includes a driving mechanism 74 which can extend and
retract a needle 76. The needle 76 may be solid, hollow or
include an msertion rod 78 which may be extended through
the needle lumen and hole created by the needle 76. In some
embodiments, an object may be connected to the insertion
rod 78 for msertion into the interior of the opeming, e.g., a
balloon (80), t-fastener, clip (not shown) or fish-hook shaped
device (not shown) and the needle 76 retracted.

10067] FIG. 8 15 1sometric view of one embodiment of the
laparoscopic and NOTES surgical needle device 70 of the
present invention showing a camera 24 and a illumine
device 26 1n relation on bottom surface 28 and side surface
16. The laparoscopic and NOTES surgical needle device 70
includes a pivotable lever 18 extending from the bottom
surface 28 and connecting to a piercing mechanism 72 that
includes a driving mechamism 74, which can extend and
retract a needle 76. The needle 76 may be solid, hollow or
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include an msertion rod 78 which may be extended through
the hole created by the needle 76 into the interior of the
opening. In some embodiments, an object may be connected
to the 1nsertion rod 78 and inserted into the opeming, e.g., a
balloon (80), t-fastener, clip (not shown) or fish-hook shaped
device (not shown) 1s advanced into the organ and then the
needle 76 i1s retracted. The positioning of the retention
mechanism 46 may be aided by the use of the camera 24 and
the illumine device 26. In addition, the laparoscopic and
NOTES surgical needle device 70 may be connected to a
power supply (not shown), an imaging device (not shown),
a display (not shown), a fiber optic (not shown), control
device (not shown) or combination thereof through a cable
(not shown), wire (not shown), optical cable (not shown),
fiber optic (not shown), a pneumatic source (not depicted) or
combination thereol. In addition, the laparoscopic and
NOTES surgical needle device 70 may include internal
power, external power connection, mductive power or a
combination thereof.

[0068] FIG. 9 1s another isometric view of one embodi-
ment of the laparoscopic and NOTES surgical needle device
70 of the present invention with a camera 24 and a 1llumine
device 26 in relation on the bottom surface 28 and the side
surface 16. The laparoscopic and NOTES surgical needle
device 70 includes a pivotable lever 18 connected to a
piercing mechanism 72 that includes a driving mechanism
74, which can extend and retract the needle 76. The needle
76 may be solid, hollow or include an insertion rod 78 which
may be extended through the hole created by the needle 76
and mto the opening. In some embodiments an object may
be connected to the insertion rod 78 and inserted into the
opening, €.g., a balloon (80), t-fastener, clip (not shown) or
fish-hook shaped device (not shown) i1s advanced into the
organ and then the needle 76 1s retracted.

[0069] The driving mechanism 74 that slides or extends
the needle 76 may be any mechanism known in the art. For
example, the dnving mechanism 74 can also be used to
position the needle 76 to the desired location. The piercing
mechanism 72 may be as simple as a spring-loaded mecha-
nism, a pneumatic mechanism (e.g., pneumatic piston), an
clectric motor, a gear mechanism and similar devices known
to the skilled artisan that can be used to extend the needle 76
into a tissue.

[0070] The needle 76 may be expelled from the driving
mechanism 74 and the insertion rod 78 may pass through the
needle 76 and through the puncture. The insertion rod 78
may be extended through a simple spring-loaded mecha-
nism, a pneumatic mechanism (e.g., pneumatic piston), an
clectric motor, a gear mechanism and similar devices known
to the skilled artisan that can be used to extend the insertion
rod 78 into the aperture created by the needle 76.

[0071] FIG. 10 is an isometric view of one embodiment of
the laparoscopic and NOTES vacuum cup device 100 of the
present ivention. The laparoscopic and NOTES vacuum
cup device 100 includes two pad openings 12 1n relation on
top surface 14. Generally, the two pad openings 12 do not
extent through the top surface 14 to the bottom surface (not
shown); however, other embodiments may include pad
openings 12 that do extent through the top surface 14 or are
tapered 1n shape to frictionally it magnetic and/or ferrous
materials (not shown) and/or vacuum plenums. In addition,
the pad openings 12 may vary in number (e.g., 1, 3, 4, 5, 6,
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7, 8,9, 10 or more), size/shape (e.g., linear, parallel, square,
oval, round or combination thereof) and location in the top
surface 14, the side surface 16 or the bottom surface (not
shown). The laparoscopic vacuum cup device 100 includes
a pivotable lever 18 extending from the bottom surface (not
shown) and connected to a vacuum cup extension 42 and the
moveable telescopic structure 44 that may move into and out
of the vacuum cup extension 42 to extend the range of
movement of the vacuum cup 102 positioned at the one end
of the moveable telescopic structure 44. The vacuum cup
102 1s positioned against/on or near an object, e.g., vein,
organ, foreign body and so forth. The vacuum 1s applied to
the vacuum cup 102 to attach thereto or to remove fluids,
solids or combinations thereof. In some embodiments, the
vacuum 1s applied by an external source; however, 1n other
embodiments the vacuum 1s applied by an internal source.
The positioning of the vacuum cup 102 may be aided by the
use of the camera 24 and the 1llumine device 26. In addition,
the laparoscopic vacuum cup device 100 may be connected
to a power supply (not shown), an 1maging device (not
shown), a display (not shown), a fiber optic (not shown),
control device (not shown) or combination thereof through
a cable (not shown), wire (not shown), optical cable (not
shown), fiber optic (not shown), a pneumatic source (not
depicted) or combination thereof. In addition, the laparo-
scopic and NOTES surgical retention device 40 may include
internal power, external power connection, inductive power
or a combination thereof.

[0072] FIG. 11 is isometric view of one embodiment of the
laparoscopic and NOTES vacuum cup device 100 of the
present invention 1illustrates a camera 24 and a illumine
device 26 1n relation on bottom surface 28 and side surface
16. The laparoscopic and NOTES vacuum cup device 100
includes a pivotable lever 18 extending from the bottom
surface 28 and connected to a vacuum cup extension 42 and
moveable piston 44 that may move mto and out of the
vacuum cup extension 42 to extend the range of movement
of the vacuum cup 102 positioned at the one end of the
moveable telescopic structure 44. The vacuum cup 102 1s
positioned against/on or near an object, e.g., vein, organ,
foreign body and so forth. The vacuum 1s applied to the
vacuum cup 102 to attach thereto or to remove tluids, solids
or combinations thereof. In addition, the laparoscopic and
NOTES vacuum cup device 100 may be connected to a
power supply (not shown), an 1imaging device (not shown),
a display (not shown), a fiber optic (not shown), control
device (not shown) or combination thereof through a cable
(not shown), wire (not shown), optical cable (not shown),
fiber optic (not shown), a pneumatic source (not depicted) or
combination thereof. In addition, the laparoscopic and
NOTES vacuum cup device 100 may include internal power,
external power connection, mductive power or a combina-
tion thereof.

10073] FIG. 12 is another isometric view of one embodi-
ment of the laparoscopic and NOTES vacuum cup device
100 of the present mnvention and includes a camera 24 and
a 1llumine device 26 1n relation on bottom surface 28 and
side surface 16. The laparoscopic and NOTES vacuum cup
device 100 includes a pivotable lever 18 connected to a
vacuum cup extension 42 and moveable piston 44 that may
move 1n and out of the vacuum cup extension 42 to extend
the range of movement of the vacuum cup 102 that 1s
positioned at the end of the moveable telescopic structure
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44. The vacuum cup 102 may be positioned against/on or
near an object, e.g., vein, organ, foreign body and so forth.

[0074] In some embodiments, the laparoscopic and
NOTES device of the present invention includes two types
of locking mechanisms for the pin having a pin lock, such
as that disclosed by the present inventors in U.S. Patent
Application US20050165449A1, relevant portions 1ncorpo-
rated herein by reference. Brefly, the pin may have a
sharpened point for traversing a tissue. To hold the pin 1n
place, a pin lock, 1n this embodiment a shaft and a lock pad
are 1included. The laparoscopic and NOTES device includes
an opening having a conical focal point at the bottom of the
opening through which the pin 1s mnserted to anchor the
laparoscopic and NOTES device and having a locking arm
that self-locks. The pin may have serrations, which may be
used to increase Iriction and thereby improve the anchoring
capacity of the laparoscopic and NOTES device. Another
variation of the locking mechanism for the pin and laparo-
scopic and NOTES device 1s one i which the serrations
thread into an internal thread. When using the laparoscopic
and NOTES device, the position of the laparoscopic and
NOTES device as the anchor site and then may lock the
anchor into position semi-permanently by inserting the pin
into the self-locking mechanism.

[0075] In addition, the laparoscopic and NOTES devices

of the present mvention may include one or more pad
openings 12 on the top surface 14. As will be apparent from
the current disclosure, additional openings and pad openings
12 may be added and positioned 1n a linear, parallel, square,
oval, round, and/or 1n two and three-dimensions. In addition,
the size and dimensions of the pad openings 12 may vary
depending on the application. In fact, some embodiments
may not have pad openings 12 at all, as the materials are
incorporated into the laparoscopic and NOTES device 1tself.
Alternatively, the laparoscopic and NOTES devices may be
attached to larger structures that are secured or may be
secured with suction cups or pins. Thus allowing the lap-
aroscopic and NOTES devices to be positioned by manual
mampulation, or may be positioned with the help of, e.g., a
magnetic field.

[0076] The pivotable lever 18 is pivotably positioned in or
about the laparoscopic and NOTES devices so that the
pivotable lever 18 may be moved to the desired position. The
pivotable lever 18 may include attachments for manual,
pneumatic, hydraulic, mechanical, electrical or other sys-
tems (including combinations thereol) to power the devices
of the laparoscopic and NOTES device. In addition, the
pivotable lever 18 may 1nclude attachment mechanisms for
different devices.

[0077] In one specific example, the laparoscopic and
NOTES device of the present invention includes an anchor-
ing mechanism to the abdominal lumen and includes a
high-resolution charge-coupled device (CCD), complemen-
tary metal oxide conductor (CMOS) camera or even an
analog camera. The camera may be internally powered or
externally powered. While the camera may obtain and
transmit a signal independent of an external power source,
the surgical anchor of the present invention may also provide
clectrical and optical contacts with the surgical tool attached
to the surgical anchor. For example, a camera and light may
obtain, e.g., electrical power from the pin and be grounded
via the patient or a wire or pin. The wire or pin may be made
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of, or includes, optic fiber, a signal may be transmitted to and
from the camera through the pin or the cable itself. The pin
or the cable may even provide electrical, mechanical, pneu-
matic, communications and the like to the surgical tool via
or around the surgical anchor and NOTES platform. In
another embodiment, the camera delivers a signal via aradio
frequency or other transmission system and 1s wireless.

[0078] The sensitivity, reliability and simplicity of opera-
tion of the system may be evaluated by direct comparison to
conventional 1mages captured using conventional laparo-
scopic and endoscopic instruments. Other 1mage capture
systems may be used 1 conjunction with the i1maging
system. For example, fiber optic leads may be placed close
to the 1image and the 1mage transierred for capture outside
the body. In addition, wavelengths outside visible light may
be captured by the 1maging system.

[0079] 'Typically, an illuminating device 26 1s required for
a video system to transmit a signal for use 1n surgery. The
cable may include additional wires, optical fiber and pneu-
matic lines into, e.g., the abdominal area to provide com-
mand, control and electrical connections through the
abdominal wall or hollow viscus without leaking gas out of
the abdomen. The trocar cable and light port has one or more
internal conduits that traverse the length of the trocar cable
and light port and through which one or more cables, optic
fiber and pneumatic lines may be inserted into the patient,
while at the same time maintaining access to the intraab-
dominal cavity and hollow viscus through the trocar and

NOTES platform.

[0080] FIG. 13A 15 a top view of a dual-magnet and FIG.
13B 1s cross-sectional view of the dual magnet stack 110 for
use with any of the laparoscopic and NOTES devices of the
present invention made of, or including, a magnetically
attracting material. The dual external magnet stack 110 has
a casing 112 having one or more magnet holding openings
114 that generally will be small enough to be hand-held. Into
cach of the magnet holding openings 114 may be inserted a
magnetic source in: N—S, S—N, S—S or N—N orientation.
In one embodiment, the magnet 1s an electromagnet and the
strength and orientation of the field may be externally
controlled by providing power to the electromagnet. The
magnet holding openings 114 are depicted as cylindrical,
however, they may have any shape: oval, square, rectangu-
lar, etc. The holes 116 1n the casing 112 and may be used to
attach the dual external magnet stack 110 to a stand or
holder. One particularly useful aspect of the dual external
magnet stack 110 1s that, when used in conjunction with the
laparoscopic and NOTES surgical device 10 depicted 1n
FIG. 1 having pads (not shown) included into pad openings
12 1n the top surface 14. The dual external magnet stack 110
may be used to turn the laparoscopic surgical device 10
about a range of 360 degrees, while magnetically coupling
the each of the magnets of the dual stack to one of the pads
(not shown).

[0081] FIG. 14 1s a cross-sectional view combining the
laparoscopic and NOTES surgical device 10 and the dual
external magnet stack 110 for use with the present invention.
FIG. 14 combines the dual external magnet stack 110 having
magnets 118 1n the casing 112 with a laparoscopic and
NOTES surgical device 10. The laparoscopic and NOTES
surgical device 10 1s also shown in cross-section and with
the pad openmings 12 contaiming the pads 120 that are of a
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magnetically attracting material. By using the combination
of the dual external magnet stack 110 with the pads 120 that
are of a magnetically attracting matenal, the laparoscopic
surgical device 10 may be rotated 360 degrees under the
external control of the surgeon by rotating the dual external
magnet stack 110.

[0082] The laparoscopic and NOTES device of the present
invention provides several distinct advantages over the use
of conventional hand-held laparoscopic and endoscopic
tools. First, 1t provides an mndependent anchor point for the
attachment of one or more surgical tools, retractors, clamps,
scalpels, cameras, lights and the like that are inserted once
into the patient through a single trocar or natural orifice. The
laparoscopic and NOTES device may be anchored to the
lumen of the body cavity or hollow viscus using external
magnets or by insertion of a single small pin, which may
attached wvia, e.g., a self-locking mechanism, thereby pro-
viding a hands-free anchor point for other tools while also
freeing-up the trocar for insertion of additional anchors of
providing for insertion of another working surgical tool.
Second, one or more mdependent tools may be swapped
between the anchors to increase the functionality and flex-
ibility of the system. Third, by using magnetic positioning,
the same surgical anchor may be moved from location to
location, again reducing the number of major incisions while
allowing maximum flexibility for tool use and positioning.

[0083] The laparoscopic and NOTES device for use with
the present invention will generally be sized to be passable
through an incision or a trocar port by a laparoscopic and
NOTES grasper or forceps for attachment to the surgical
anchor. In some cases, it may be desirable for the laparo-
scopic and NOTES device to be a camera, a camera with one
or more lights (e.g., optic fibers), surgical retractors, e.g., a
retractor, a sling retractor, a paddle retractor, a clamp, a
basket, a bag, a hook and the like, a cutting tool, e¢.g., a laser
or a scalpel, or even a suction tube for removal of tissue. The
laparoscopic and NOTES device may include a hook or
other locking mechanism that 1s complementary with an
anchor point. The laparoscopic and NOTES device may be
formed of metal, plastic, combination of metal and plastics
or other suitable material. The surgical tool may also include
drawstrings to help remove the surgical tool through the
trocar or other opening after use.

[0084] It will be understood that particular embodiments
described herein are shown by way of 1llustration and not as
limitations of the mvention. The principal features of this
invention can be employed in various embodiments without
departing from the scope of the invention. Those skilled 1n
the art will recognize, or be able to ascertain using no more
than routine experimentation, numerous equivalents to the
specific procedures described herein. Such equivalents are
considered to be within the scope of this invention and are
covered by the claims.

[0085] All publications and patent applications mentioned
in the specification are indicative of the level of skill of those
skilled in the art to which this mmvention pertains. All
publications and patent applications are herein incorporated
by reference to the same extent as 11 each individual publi-
cation or patent application was specifically and individually
indicated to be incorporated by reference.

[0086]
prising,

In the claims, all transitional phrases such as “com-
including, *‘carrying,”*having,”‘contaiming,”*“in-

-1 -1 -l
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volving,” and the like are to be understood to be open-ended,
1.€., to mean 1ncluding but not limited to. Only the transi-
tional phrases “‘consisting of” and “consisting essentially
ol,” respectively, shall be closed or semi-closed transitional
phrases.

|0087] The use of the word “a” or “an” when used in
conjunction with the term “comprising” in the claims and/or
the specification may mean “one,” but 1t 1s also consistent
with the meaming of “one or more,”*at least one,” and “one
or more than one.” The use of the term “or” in the claims 1s
used to mean “and/or” unless explicitly indicated to refer to
alternatives only or the alternatives are mutually exclusive,
although the disclosure supports a definition that refers to
only alternatives and “and/or.” Throughout this application,
the term “about™ 1s used to 1indicate that a value includes the
inherent variation of error for the device, the method being
employed to determine the value, or the variation that exists
among the study subjects.

|0088] The term “or combinations thereof” as used herein
refers to all permutations and combinations of the listed
items preceding the term. For example, “A, B, C, or com-
binations thereof” 1s intended to include at least one of: A,
B, C, AB, AC, BC, or ABC, and 1t order 1s important 1n a
particular context, also BA, CA, CB, CBA, BCA, ACB,
BAC, or CAB. Continuing with this example, expressly

included are combinations that contain repeats of one or
more item or term, such as BB, AAA, MB, BBC, AAAB-

CCCC, CBBAAA, CABABB, and so forth. The skilled
artisan will understand that typically there 1s no limit on the
number of items or terms in any combination, unless oth-
erwise apparent from the context.

[0089] All of the compositions and/or methods disclosed
and claimed herein can be made and executed without undue
experimentation 1n light of the present disclosure. While the
compositions and methods of this invention have been
described in terms of preferred embodiments, it will be
apparent to those of skill in the art that variations may be
applied to the compositions and/or methods and in the steps
or 1n the sequence of steps of the method described herein
without departing from the concept, spirit and scope of the
invention. More specifically, 1t will be apparent that certain
agents which are both chemically and physiologically
related may be substituted for the agents described herein
while the same or similar results would be achieved. All
such similar substitutes and modifications apparent to those
skilled 1n the art are deemed to be within the spirit, scope and
concept of the mvention as defined by the appended claims.

What 1s claimed 1s:
1. A surgical electro-cautery device comprising:

a device body having a first side comprising an anchoring
and positioning mechanism and a second side compris-
ing a electro-cautery surgical mechanism.

2. The device of claim 1, wherein the positioming mecha-

nism comprises a magnetic region, a lerrous region, a
suction region, a pin-holder or combination thereof

3. The device of claim 1, further comprises a camera, a
light or combination thereof disposed in or about the lap-
aroscopic and NOTES device body.

4. The device of claim 1, wherein the electro-cautery
surgical mechanism comprises an electro-cautery tip posi-
tioned on a moveable extension.
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5. The device of claim 1, wheremn the electro-cautery
surgical mechanism comprises a pivot mechanism, a rota-
tion mechanism, a flexible shaft or combination thereot.

6. The device of claim 1, wherein the electro-cautery
surgical device 1s internally powered, externally powered, or
combination thereof.

7. The device of claim 1, wheremn the electro-cautery
surgical device 1s hydraulically or pneumatically powered.

8. The device of claim 1, wheremn the electro-cautery
surgical device comprises a drawstring for removing the
clectro-cautery surgical device.

9. The device of claim 1, wheremn the electro-cautery
surgical device 1s of unitary construction.

10. The device of claim 1, wherein the surgical anchor
comprises a surgical plastic, stainless steel, titanium or
combination thereof.

11. The device of claim 1, further comprising a magnet or
ferrous material positioned externally from the electro-
cautery surgical device that 1s within a body cavity, wherein

mampulation of the magnet directs movement of the device
within the body cavity.

12. A surgical retention device comprising a first side
comprising a positioning mechanism and a second side
comprising a retention device having one or more movable
members, wherein the one or more movable members are
used to grasp an item.

13. The device of claim 12, wherein the positioning
mechanism comprises a magnetic region, a ferrous region or
combination thereof.

14. The device of claim 12, further comprises a camera,
a light or combination thereof disposed i or about the
laparoscopic and NOTES device body.

15. The device of claim 12, wherein the retention device
comprises a moveable telescopic structure.

16. The device of claim 12, wherein the retention device
comprises a pivot mechanism, a rotation mechanism, a
flexible shaft or combination thereof.

17. The device of claim 12, wherein the retention device
1s internally powered, externally powered, or combination
thereof.

18. A surgical needle device comprising a device body
having a first side comprising a positioning mechanism and
a second side comprising a needle positioned 1n a needle
driving device, wherein the needle has a lumen.

19. The device of claim 18, wherein the positioning
mechanism comprises a magnetic region, a ferrous region or
combination thereof.

20. The device of claim 18, wherein the needle driving
device comprises a moveable telescopic structure, a pivot
mechanism, a rotation mechanism, a flexible shait or com-
bination thereof.

21. The device of claim 18, wherein the needle driving
device 1s 1nternally powered, externally powered, hydrauli-
cally or pneumatically powered or combination thereof.

22. The device of claim 18, further comprising an inser-
tion rod moveably positioned in the lumen, wherein the
insertion rod extends through the hole created by the needle
and into the interior of the opening.

23. A surgical vacuum cup device comprising a {irst side
comprising a positioning mechanism and a second side
comprising a vacuum cup extension that engages extendably
a moveable telescopic structure connected to a vacuum cup.
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24. The device of claim 23, wherein the positioning
mechanism comprises a magnetic region, a ferrous region or
combination thereof.

25. The device of claim 23, wherein the vacuum cup
extension comprises a moveable extension, a pivot mecha-
nism, a rotation mechanism, a flexible shaft or combination
thereof.

26. The device of claim 23, wherein the vacuum cup 1s
connected to a vacuum source.

27. A method of using one or more surgical devices
introduced through a single orifice comprising the steps of;

positioning the surgical device within a cavity or hollow
V1SCUS;
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securing the surgical device using a magnet, a vacuum or
a pin; and

activating the surgical device, wherein the surgical device
1s used to perform a surgical process.

28. The method of claim 277, wherein the laparoscopic and
NOTES surgical device comprises an electro-cautery surgi-
cal device, a surgical retention device, a surgical needle

device, a surgical vacuum cup device or a combination
thereof.
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